Salmon sperm DNA irradiated under various conditions in a reactor was examined in two points, 32P-retention and hyperchromicity.
INTRODUCTION
Salmon sperm DNA (purchased from California Biochemical Co.) was irradiated in a pneumatic tube of Kyoto University Reactor with a thermal neutron flux of approx. 5 x 1012n.cm-2.sec-1 at reactor temperature or at dry-ice temperature. To irradiate at dry-ice temperature, the polyethylene tube which contained 1 mg of DNA with or without 0.1 ml of distilled water was placed in powdered dry-ice in a container*.
Mixed r-exposure was 2.9x101 R/hr. After cooling of short lived radioisotopes (3-4 days), the sample was dissolved into 2 ml of distilled water and, 2 ml of ice-cold 20% TCA was added to precipitate macromolecular DNA. Then, the supernatant was made alkaline by conc. NH4OH, and phosphoric acid was precipitated with the magnesium mixture in the presence of sodium phosphate as carriers).
Thus, the three fractions, viz., DNA fraction, phosphoric acid frac tion and remaining fraction were obtained. Remaining fraction consist of TCA soluble organic phosphate and inorganic phosphate other than phosphoric acid. The activities of 32P in each fraction were counted with a lead-shielded Geiger Muller counter up to 1000 counts.
The measurement was carried out 7 days or more after irradiation to eliminate the radioactivities due to 24Nalo> A part of irradiated DNA was dissolved into 0.2 M Na-acetate containing 0.005M Mg2+ (0.01 mg DNA/ml) and hyperchromicity was measured after enzymic or thermal treatment.
To measure hyperchromicity by enzymic treatment, 3ml of the DNA solution was incubated with 0.05 ml of DNase I solution (1 mg/ml, Sigma Chemical Co.) at 37°C, and the increase in the absorption at 260 m,a was determined at each 1 min for 20 min. After 10 min incubation with DNase I, the hyperchro micity reached to the maximum and remained at constant level. The ratio of the increment at 10 min to initial optical density Eo was taken as an index. In the same way, the ratio of the increment at 90°C to initial optical density (at 25°C) was obtained in the case of thermal hyperchromicity.
* In order to sypply dry -ice , irradiation was interrupted for less than 2 min. at each 10 min.
RESULTS
1. 32P_ retention in irradiated DNA As described above, DNA irradiated under the various conditions was frac tionated into three fractions, and distribution of 32P in each fraction was deter mined (Tables 1 and 2 ). When DNA was irradiated at the reactor temperature (Table 1) , the retention of 32P was almost constant against irradiation time for dry DNA, but it was decreased with irradiation time for wet DNA, due to possible decomposition of the DNA molecules under the conditions of irradiation. How ever, when DNA was irradiated at dry-ice temperature ( In Figs. 1 and 2 , the ratio of increment to initial optical density was plotted as a percentage of non-irradiated control against the time of irradiation.
Decrease in hyperchromicity of the DNA in both treatment obeyed the second order reaction with an exception (Fig. 1) . From the results obtained, it is concluded that irradiation at reactor temperature was more effective in producing the denaturation of DNA than that at dry-ice temperature and wet state, than dry. 
DISCUSSION
When wet DNA was irradiated at reactor temperature, observed physical change (hyperchromicity) in the DNA was so remarkable that hyperchromicity could not be measured at irradiation longer than 1 min (Fig. 1) . This was in ac cord with the extremely low 32P-retention in wet DNA irradiated at reactor tem perature.
As described already, the physical changes produced by irradiation in DNA were larger at reactor temperature than at dry-ice temperature, and in wet than in dry.
Furthermore, the effect was increased with increasing irradiation time, although no more increment would be expected at higher doses. In 32P-retention experiments, however, there was found no simple relationship between the changes observed and the conditions of irradiation.
Especially, in the case of irradiation at dry-ice temperature, the 32P-retention in wet DNA was enhanced with increasing irradiation time. Thus, the present authors conclude that the two processes, viz., physical change (hyperchromicity) and 32P-retention, are independent. To make clear the cause of the enhancement of 32P-retention with increasing irradiation time, wet DNA was irradiated for 10 or 30 min at dry-ice temperature, and after irradiation, the samples were removed from the reactor and kept for various times (0, 5, 10, 30, 60 and 180 min) at the same temperature.
However, the enhancement of the retention could not be observed by this treatment, that is, the enhancement was a process occurring only within the reactor. So, the process seems to occur only when the three conditions (viz., irradiation at dry-ice temperature with H20 and the presence in the reactor) were satisfied. This fact may be explained as follows : In the recombination reaction of 32P-fraction with DNA molecule, the reactive species have a longer life at the low temperature, and the reaction requires another activation process by someagent in the reactor (may be r-ray) which should be given within their life time. Further works con cerning with the recombination process are now in progress.
